Ascorbate activates soluble guanylate cyclase via H2O2-metabolism by catalase.
Conditions necessary for the activation by ascorbic acid of soluble guanylate cyclase purified from bovine lung have been examined. Ascorbic acid (0.1-10 mM) did not directly activate the enzyme, nonetheless, pronounced activation by ascorbate (3-10 mM) was observed in incubation mixtures containing 1 microM bovine liver catalase. Superoxide dismutase (SOD) and mannitol did not affect the catalase-dependent activation of guanylate cyclase elicited by ascorbate, suggesting that superoxide anion and hydroxyl radical were not mediating the activation of the enzyme. However, SOD enhanced the relatively low level activation of the enzyme elicited by catalase in the absence of added ascorbate. Pronounced inhibition (both with and without added ascorbate) was observed of catalase-dependent activation of guanylate cyclase by either ethanol (100 mM) or a fungal catalase preparation. Neither ethanol nor fungal catalase inhibited activation of guanylate cyclase by S-nitrosyl-N-acetyl-penicillamine (SNAP), a source of the nitric oxide free radical. These observations indicate that autoxidation of ascorbic acid or thiols present with the guanylate cyclase preparation leads to generation of H2O2, and its metabolism by bovine liver catalase mediates the concomitant activation of guanylate cyclase. The mechanism of activation appears to be associated with the presence of Compound I of catalase and to be inhibited by superoxide anion.